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 This image was taken by NASA's Mars Reconnaissance Orbiter on February 19, 2008. It shows an 
avalanche photographed as it happened on a cliff on the edge of the dome of layered deposits centered on 
Mars' north pole. From top to bottom this impressive cliff is over 700 meters (2300 feet) tall and reaches 
slopes over 60 degrees. The top part of the scarp, to the left of the image, is still covered with bright (white) 
carbon dioxide frost which is disappearing from the polar regions as spring progresses. The upper mid-toned 
(pinkish-brownish) section is composed of layers that are mostly ice with varying amounts of dust. The dust 
cloud extends 190 meters from the base of the cliff. 
 
 The scale of an image is found by measuring with a ruler the distance between two points on the 
image whose separation in physical units you know.  In this case, we are told the cloud extends 190 meters 
from the base of the cliff.  
 
Step 1:  Measure the length of the dust cloud with a metric ruler. How many millimeters long is the cloud? 
 
Step 2:  Use clues in the image description to determine a physical distance or length.  
 
Step 3:  Divide your answer to Step 2 by your answer to Step 1 to get the image scale in meters per 
millimeter.  
 
Once you know the image scale, you can measure the size of any feature in the image in units of 
millimeters. Then multiply it by the image scale from Step 3 to get the actual size of the feature in 
centimeters. 
 
Question 1:   What are the dimensions, in meters, of this image? 
Question 2:   What is the smallest detail you can see in the ice shelf? 
Question 3:   What is the average thickness of the red layers on the cliff? 
Question 4:   What is the total width of the reddish rock cliff? 
Question 5 (For experts):  Two sides of the right triangle measure 700 meters, and your answer to Question  

4. What is the angle of the cliff at the valley floor? 
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Answer Key: 
 
 
 
 
 
 

 The scale of an image is found by measuring with a ruler the distance between two points on the 
image whose separation in physical units you know.  In this case, we are told the cloud extends 190 meters 
from the base of the cliff.  
 
Step 1:  Measure the length of the dust cloud with a metric ruler. How many millimeters long is the cloud? 
Answer:   60 millimeters. 
 
Step 2:  Use clues in the image description to determine a physical distance or length.  
Answer: 190 meters. 
 
Step 3:  Divide your answer to Step 2 by your answer to Step 1 to get the image scale in meters per 
millimeter.  
Answer:   190 meters / 60 mm = 3.2 meters / mm 
 
Once you know the image scale, you can measure the size of any feature in the image in units of 
millimeters. Then multiply it by the image scale from Step 3 to get the actual size of the feature in 
centimeters. 
 
Question 1:   What are the dimensions, in meters, of this image? 
Answer: 140 mm x 86 mm = 450 meters x 275 meters. 
 
Question 2:   What is the smallest detail you can see in the ice shelf? 
Answer: 0.2 mm = 0.64 meters = 64 centimeters. 
 
Question 3:   What is the average thickness of the red layers on the cliff? 
Answer: 1 millimeter = 3.2 meters. 
 
Question 4:   What is the total width of the reddish rock cliff? 
Answer:  25 millimeters  =  80 meters. 
 
Question 5 (For experts):  Two sides of the right triangle measure 700 meters, and your answer to Question  

4. What is the angle of the cliff at the valley floor? 
Answer:  Draw the triangle with the 700-meter side being vertical and the 80 meter side being horizontal. 
The tangent of the angle is (80 / 700) = 0.114  so the angle is  6.5 degrees. This is the angle from the 
vertical, so the incline angle from the floor of the valley is 90 - 6.5 = 83.5 degrees. This is a nearly vertical 
wall! 
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